Bacterial sex factors determine the synthesis of sex pili that act as receptors for donor-specific phages, so that many sex factors can be conveniently identified by the phage-sensitivity of their hosts (see Meynell, Meynell & Datta, 1968). Gross differences distinguish the two major groups of F-like and I-like pili and their factors, while minor differences are evident within the F-like group, as with the drug-resistance factor, R 100-1, and the plasmid, Fo-lac (Nishimura, Ishibashi, Meynell & Hirota, 1967; Lawn, Meynell, Meynell & Datta, 1967; Meynell et al. 1968). However, for phage sensitivity to be generally useful as a genetic marker, one must be able to select mutant sex factors that confer sensitivity to only one class of phage, e.g. to isometric RNA phage but not to filamentous DNA phage. Valentine and his colleagues have shown that such mutants exist in mutagenized Hfr cultures of Escherichia coli, by infecting with RNA phage, plating for isolated colonies, spraying with the same phage and picking unlysed colonies (see Valentine, Silverman, Ippen & Mobach, 1969). Only a minute proportion (2/900) of such colonies contain mutant factors (Silverman, Mobach & Valentine, 1967), because phage resistance less often arises in this way than from poor expression of the pilus-forming ability of parental factors or from a complete mutational block in pilus synthesis. We have therefore tested an alternative method of selection which appears more efficient. It depends on the fact that, of the three classes of phage-resistant cell in the culture-unexpressed parental type, blocked mutant and the mutants to be selected-only the last will be phage-resistant yet able to synthesize sex pili and to transfer their sex factors by conjugation. A mutagenized donor culture is accordingly treated with phage, mated and the factors acquired by the recipient examined.
